The reactions of [Ni(L)(H2O)2]Cl2 (L = 2,5,9,12-tetramethyl-1,4,8,11-tetraazacyclotetradecane) with terephtalate (tp) and 2,5-pyridinedicarboxylate (pdc) generate one-dimensional nickel(II) complexes, [Ni(L)(H2O)2](tp)· 4H2O (1) and [Ni(L)(H2O)2](pdc)·4H2O (2). The structures have been characterized by X-ray crystallography, magnetic susceptibility and spectroscopy. The crystal structures of 1 and 2 show a distorted octahedral coordination geometry around the Ni(II) ion, with secondary amines of the macrocycle and two water molecules at the trans position. Complexes 1 and 2 display the one-dimensional hydrogen-bonded infinite chains. The magnetic behavior of all compounds exhibits weak interchain antiferromagnetic interactions with J values of −1.09(3) for 1 and −1.14(2) cm −1 for 2.
Introduction
The self-assembly of the infinite coordination polymers with specific network topologies has been of great attraction due to its potential usage in many areas of science and technology. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] The self-assembly is generally produced to involve the spontaneous aggregation of molecules into stable, noncovalently joined ensembles displaying multidimensional networks. [3] [4] [5] Especially, hydrogen bonding is one of the key interactions for the process of molecular aggregation and recognition in nature, which creates novel structures of molecular assemblies. 6, 7 To date, there has been a lot of work that focuses on design and synthesis of selfcomplementary hydrogen-bonding recognition submits, which can form many kinds of supramolecular architecture. [8] [9] [10] For example, a three dimensional supramolecular network [Ni-(cyclam)(H2O)2]3[(btc)3]2·24H2O (btc = 1,3,5-benzenetricarboxylate) 9 was assembled by [Ni(cyclam)(H2O)2] 2+ and btc 3− ligand in water via hydrogen bonds, which is regarded as a molecular floral lace. 9 In addition, We reported the crystal structure of [Ni(dttd)(H2O)2]0.5[Ni(dttd)(WO4)2]0.5 (dttd = 3,14-dimethyl-2,6,13,17-tetraazatricyclo[14,4,0 1.18 ,0 7.12 ]docosane), which assembles in the solid state to form a onedimensional chain linked by intermolecular hydrogen bond. 10 The hydrogen-bonding interactions, therefore, play a significant role in aligning the molecules and the polymer stands in the crystalline solids. However, macrocyclic complexes with organic ligands have seldom been used as building blocks in the construction of the multidimensional networks. [14] [15] [16] In the present paper, we report the preparation, crystal structures and chemical properties of the one-dimensional 
Experimental Section
Materials and physical measurements. All chemicals and solvents used in the syntheses were of reagent grade and were used without further purification. The macrocycle L and [Ni(L)(H2O)2]Cl2 were prepared according to literature methods. 17, 18 IR spectra were recorded with a Perkin-Elmer Paragon 1000 FT-IR spectrophotometer using KBr pellets. Solution electronic spectra were obtained on a JASCO Uvidec 610 spectrophotometer. The diffuse reflectance spectra were recorded with a Shimadzu UV2401 PC/DRS spectrophotometer. Magnetic susceptibility data on powder samples were collected in the temperature range 5-300 K in applied 0.5 T with the use of a Quantum Design MPMS7 SQUID magnetometer. The diamagnetic corrections were estimated from Pascal's constants. FAB mass spectra were performed using a Jeol JMS-HA 110A/110A spectrometer. Elemental analyses were performed on a Perkin-Elmer * To whom correspondence should be addressed. X-ray crystallography. Single crystals of 1 and 2 were mounted on an Enraf-Nonius CAD4 diffractometer equipped with graphite-monochromated Mo-Kα radiation (λ = 0.71069 Å) at room temperature. The intensity data of reflections were collected in the ω-2θ scan mode. Data were corrected for Lorentz and polarization effects. Empirical absorption corrections (ψ-scan) were applied. The structure was solved by direct methods 19 and the least-squares refinement of the structure was performed by the program SHELXL97. 20 For 1, all non-hydrogen atoms were refined anisotropically. Hydrogen atoms were placed in calculated positions, allowing them to ride on their parent C atoms with Uiso(H) = 1.2 Ueq(C or N), the methyl group, C(3) was treated as rotating rigid groups with Uiso(H) = 1.5 Ueq(C). The water hydrogen atoms were not located. The C(7) atom was disordered over two positions and split atoms, designated as C (7) and C(7'). The final occupancy factors of C (7) and C(7') were 0.60 and 0.40, respectively. Thus, the hydrogen atom of C (7) and C(7') were not located. For 2, all non-hydrogen atoms were refined anisotropically. Hydrogen atoms were placed in calculated positions, allowing them to ride on their parent C atoms with Uiso(H) = 1.2 Ueq(C or N), but the methyl group, C(4) and C (7) were treated as rotating rigid groups with Uiso(H) = 1.5 Ueq(C). The five hydrogen atoms of Ow(1), Ow(2), and C(10) were found from difference Fourier map and each of their positions was fixed with Uiso to be 1.2 times. The hydrogen atoms of Ow (3) were not found. The intensity data for 2 clearly showed the space group P21/n. The nitrogen atom NC in the pyridine ring was chosen according to the peak height from difference Fourier synthesis. The two atoms NC and CN with half occupancy factor each were put in the position of nitrogen NC for the . structure refinement because an inversion center is at the centroid of the pyridine ring. Therefore, the atomic positions designated by NC and CN were 50% occupied by N and 50% occupied by C. An H atom bonded to the carbon CN, which is symmetry equivalent to NC, was not calculated and all other hydrogen atoms were located in calculated positions. During the refinement process, the following two instructions were used for NC and CN to make their positions and temperature factors identical. The crystallographic data, conditions for the collection of intensity data, and some features of the structural refinements are listed in Table 1 . 
Results and Discussion
Description of the structures. An ORTEP drawing of [Ni(L)(H2O)2](tp)·4H2O (1) with the atomic numbering scheme is shown in Figure 1 . The selected bond lengths and angles are listed in Table 2 . The crystal structure of 1 has cationic [Ni(L)(H2O)2] 2+ units, tp 2− anion, and water molecules. The complex shows an inversion center at the midpoint of the benzene ring of the tp ligand. The ligand skeleton of the complex cation takes the most stable trans-III(R,R,S,S) configuration with two chair six-membered and two gauche five-membered chelate rings. The nickel(II) ion and the four nitrogen atoms of the macrocycle are exactly in a plane. The complex has a distorted octahedral coordination geometry with secondary amines of the macrocycle and two water molecules at the trans position. The average Ni-N bond distance of 2.076(10) Å is comparable to those found in octahedral nickel(II) complexes with 14-membered tetraaza macrocyclic ligands. 18, [21] [22] [23] The long Ni-Ow(1) bond distance of 2.176(4) Å is also in line with the corresponding ones given in the above references. All angles of the octahedron are normal, ranging from 85.1(2) to 94.9 (2) o . The dihedral angle (α) of 3.8 o between the carboxylate group and benzene ring is similar to that found in the [Ni(dttd)(tp)]·2H2O (5.6 o ). 23 The long intramolecular NiÎNi' separation is 15.014(3) Å, whereas the closest intermolecular NiÎNi' distance is 9.597(2) Å. The construction strategy of compound 1 may be based on the ability of the nickel(II) macrocyclic complex to bind water molecules as the axial ligands and hydrogen bond formation (Ow(1)ÎO (1) (1) with the atomic numbering scheme (30% probability ellipsoids shown). 
2.067(4) 2.176(4) 1.252(6) 9.597(2) the atomic numbering scheme is shown in Figure 4 , and the selected bond lengths and angles are presented in Table 3 . The crystal structure of 2 consists of [Ni(L)(H2O)2] 2+ unit, pdc 2− anion, and water molecules. The same crystal systems in both 1 and 2 complexes confirm that they are isostructural. The nickel atom occupies a distorted octahedral coordination environment with the macrocycle and two water molecules. The average Ni-N distance of 2.085(5) Å is somewhat shorter than the Ni-Ow(1) distance (2.145(3) Å), which is similar to that observed in the compound 1. The long intramolecular chain NiÎNi distance is 15.022(2) Å, whereas the closest intermolecular NiÎNi distance between neighboring stands is 9.415(4) Å. The value of the dihedral angle (α) for 2 is 14. T1g(F). 24 Solid state electronic spectra of 1 and 2 exhibit maximum absorption at 530 and 528 nm, which are characteristic chromophores for the nickel(II) ion coordinated with N4O2 donors. 25 However, all compounds dissolve in water and decompose into the building block, which was identified by the electronic absorption spectra showing the characteristic chromophore (λmax = 456 nm) of the square-planar nickel(II) macrocyclic complexes. 11, 26 Variable-temperature magnetic susceptibility data were collected for powdered samples of all the complexes. The magnetic susceptibilities (χM) and the effective magnetic moments (µeff) versus temperature plots for 1 and 2 are shown in Figures 5 and 6 . The room temperature magnetic moments (µB) for 1 and 2 are 3.05 and 3.12, respectively. For all compounds the µ eff values gradually decrease with decreasing temperature, indicating the presence of an antiferromagnetic interaction between the nickel(II) ions. The magnetic susceptibility data are interpreted with Fisher's model for the classical-spin chain system (S = 1 and Hchain = −JΣS i · Si+1). 27, 28 The χ M data can be expressed as (2) with the atomic numbering scheme (30% probability ellipsoids shown). 
